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t}HAJlAQ5?DilI5TICS 01^ -AH NAGA 66,Sr309- SEG5PJ0H 
; \ ' INTRODUCTION - : ; 



In order to fulfill a need for inforcjation for use 
in preliminary design of systems of hydrofoils, the HA.GA 
has conducted several, inves t-i.gait i ons • /of ' thi^^^^ f ore e' -char ac- 
teri Btics. of . .single, hydrof pi ls;>: fhe- f ir st' Irvs'^ssti gati on 
of this type (reference 1) was pate' in .. ard-eT ■ t o determine 
the characteristics of hydrofoils of several sections. A 
second investigation of the effect of dihedral and depth 
of submersion was reported in reference 2, Hone of the 
sections used in the afore ^mentioned tests were especially 
designed for use as hydrofoils. The present report sup- 
plements the reference reports and gives' the results of 
tests of . a,,hydrpf Qll...wlth' a.:seGtioi> . that - was specifically 
designedt.o meet .some ..of the .. reqiii rement s of high-speed 
Underwater .operation* . This- section , shown in figure 1 , 
has a sharp leading edge and a substantially flat chord- 
wise pressure distribution at a lift coefficient of 
It has^been designated ■ the, .■IfACA;.66 , S^'209 ■secti-oii ; 

HistyiiS' AHD DIs'oijSSION. : 



Figure 1 shows the 5-inch chord by 30-~inch span 
hydrofoil with its supporting struts. Ordinates for the 
HACA 66,S«209 section hydrofoil are given in table I, 
Figures 2 to 6 show the results of the tests made with 
the hydrofoil at various depths and angles of attack. 
These results are presented as lift and dr ag . c oe f f i c i ent s 
of the standard HACA form plotted as a function of speed, 
with angle of attack as a parameter* Small arrows on 
these curves indicate the lowest speed at which cavita- 
tion was observed on the upper surface of the hydrofoil 
at each angle of attack, A summary of the characteristics 
€>f the hydrofoil at a depth of 25 inches (5 chords) is 
given in figure?. 



2 



The drag f di*ces m-easured during, the t.est9i included 
the windage 6f the- support gear, the dica^ ^?'f" th"^ portion 
of the support st rut s in the , wat er, t he drag due to inter-^ 
f erence hetween - the struts and the hydrofoil, and the 
drag of the hydrofoil itself, This measured gross drag 
was corrected "by s-u*b-tractihg the measured tare drag in-^ 
eluding the drag of the struts and the windage of the 
gearo The net drag qoefficients presented ti;erefore in^ 
elude some int er f oirenoe drag and' may he expected to rep- 
resent drag encQunteied under conditions with similar 
intersections of the strut and the hydrofoil* 
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Section A^A 
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S<$ction B-B 
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Hydrofoil ami support struts 
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Figure 1,* Skotcla of hydrofoil and its support struts 
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Angle of attack, de&. 
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^Cavitation begins on upper surface 
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Figure 2.- NACA 66, S-209 section hydrofoil. Depth = 1/2 chord. 
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Figure 3.- NACA 66, S-209 section hydrofoil. Depth » 1 chord. 
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Figure 14.- NACA 66, S-209 section hydrofoil. Depth = 2 chords. 
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Figure 5.- NACA 66, S-209 section hydrofoil. Depth = 3 chords. 
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Fifeure 6.- NACA 66, S-209 section hydrofoil. Depth = 5 chords. 
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Fig. 7 




Figure 7,- 



S-uunmaiy of ciiaracterlstips MCA 66,St209 section 
hydrof olX a-t a depth of 2p inches (5 chords) ^ 



